Inert chromium and cobalt complexes as probes of magnesium-dependent enzymes. Evaluation of the mechanistic role of the essential metal cofactor in Escherichia coli exonuclease III.
An investigation of the metal ion dependence of Escherichia coli exonuclease III, 3'-5'-exonuclease and exoribonuclease H activities is reported. Catalytic activation of E. coli exonuclease III has been examined for a series of inert chromium complexes Cr(NH3)6-x(H2O)x3+ (x = 0-6) that bear water and ammine ligands in well defined inner-sphere geometries. The importance of hydrogen bonding and electrostatic stabilization for catalysis of this reaction were quantitatively evaluated. Catalytic activation by the essential metal cofactor appears to be mediated through transition-state stabilization by outer-sphere complex formation with substrate. Hydrogen bonding to metal-bound water molecules is the dominant stabilizing interaction.